We have measured cross sections for charge transfer and ionization in H2 and rare-gas targets by fast, highly ionized Carbon, iron, niobium, and lead ions in charge states +3 to +59, with energies in the range 0. The apparatus we have used4,6-7 is shown in Fig. 1 . A beam of ions from the LBL SuperHILAC heavy-ion linac was stripped in a carbon foil, producing a distribution of high-charge-state ions. A beam in a single charge state, after selection by the charge-selection magnet and after suitable collimation, passed through a gas target. Slow ions and electrons produced by ionization or charge transfer were swept from a well-defined length of the target by a weak electric field applied between two plates, and were collected on one of these plates. The spectrometer magnet located after the target deflected the beam onto either an array of solid-state detectors (for charge-transfer measurements) or a Faraday-cup array (for ionization measurements). We determined cross sections for ionization and charge transfer from the growth of the product-ion fluxes as the target-gas pressure was raised. We made suitable corrections for secondary-electron emission from the ion collector plate and for second-order processes. Typical uncertainties are of the order of 10-15%.
by passage of the fast projectile beam. If aj is the cross section for producing a target ion j-times ionized, then the net ionization cross section a+ is:
For a hydrogen target, we call this aloss.
Experimental Considerations (3) The apparatus we have used4,6-7 is shown in Fig. 1 . A beam of ions from the LBL SuperHILAC heavy-ion linac was stripped in a carbon foil, producing a distribution of high-charge-state ions. A beam in a single charge state, after selection by the charge-selection magnet and after suitable collimation, passed through a gas target. Slow ions and electrons produced by ionization or charge transfer were swept from a well-defined length of the target by a weak electric field applied between two plates, and were collected on one of these plates. The spectrometer magnet located after the target deflected the beam onto either an array of solid-state detectors (for charge-transfer measurements) or a Faraday-cup array (for ionization measurements). We determined cross sections for ionization and charge transfer from the growth of the product-ion fluxes as the target-gas pressure was raised. We made suitable corrections for secondary-electron emission from the ion collector plate and for second-order processes. Typical uncertainties are of the order of 10-15%. aq,q-1 (q,E) = (1.2 x 10-8)q3.15E-4.48 (4) where a is in cm2 and E is in keVLamu. Figure   3 shows experimental results6il,12 for aq, q-l scaled by q-3"15. Cross (5) where aloss is in cm2 and E is energy in keV/amu. This is valid for 1 < q < 50 and for energies in the range 50 keV/amu to 5000 keV/amu.
The experimental cross sections (divided by 2 at all but the lowest energies) are compared with the theoretical expression and with the plane-wave Born approximation (ionization only) in Fig. 5 .
Ionization of Rare-Gas Targets
We have measured7 the net ionization cross section a+ for highly stripped carbon, iron, niobium, and lead ions in rare-gas targets; projectiles charge states were in the range +4 to +54, and energies ranged from 300 keV/amu to 4.8 MeV/amu. Olson 
